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TITLE: Investigation of the Process of Chrome Metal Suolusticn ba a 
Vacuum i ee 
i PERIODICAL: Stal', 1960, No. 4, pp. 321 - 327 
TEXT: Considerable attention is being paid to the production of chrome 


metal by reducing its oxides with carbon in vacuum. The problem was report- 

ed on by Salli (Ref. 2), Gel'd, Vlasov and Serebrennikov (Ref. 4), Yesin ana 
Gel'd (Ref. 5) and Vertman and Samarin (Refs. 6 and 7). In order to estab. 

lish the technology and the parameters for this process, tests were carried 

out by TsNIIChM. A thermodynamic analysis of the reactions possible in the 
chrome-oxygen-carbon system showed that only a higher carbide of chrome 

(Cr3C2, 13.34% C) could subsist in equilibriun, upon reducing chrome oxide VA 
by carbon (with and without vaccum) in the presence of a surplus of carbon, 

By decreasing the pressure in the reaction zone it was possible to reduce 
the temperature required for reduction and also to ensure the subsequent de-. 
carbonization of carbides by chrome oxide, while obtaining a metal of low C 


Card 1/4 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810013-0" 


ipa hones SAS eed 
Brrr W ERED PESO PC AEM RE es 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R0017558100 


8/133/60/000/604/604/0-G 
AC54/A026 


Investigation of the Process of Chrome Metal Production in a Vacuum 


content. ‘Ihe tests established the stability range of chrome carbides as a 
function of the changes in pressure and the temperature. At 1,400°C and 
pressures under 15 mm Hg in the presence of chrome oxides only solid solu- 
tions of carbon in chrome were stable. It was found that a metal with ac 
constant of about 0.02% could be obtained at 1,400°C and a pressure of 7 mm 
of mercury. High vacuum was limited by the great elasticity of chrome va- 
pors, The chrome-oxide-carbon reaction in vacuum took place with the aid 

of the gas phase according to two-stage process and displayed an adsorptive- 
autocatalytic character. In the first stage of reduction a metallic phase 
may form, whereas the introduction of G in the crystal lattice of the metai \/ 
with the formation of carbides takes place in the secondary stage in which ¥% 
the gas phase participates. The completeness of the process and consequent- 
ly the quality of the metal produced depends on the kinetics of the final 
reduction period in which the product is decarbonized by chrome oxide, In 
this period diffusionisofgreat importance. Chrome oxides of the following 
composition were tested: Sample 2276: FeO 0.028%; Sid2 0.04%; S 0.070%: 

C 0.020%; Ho0 0.08%; Sample 2370: FeO 0.070%; SiOo traces, 8 0.038% C 
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0.11%, H20 0.03%. Pitch coke and charcoal dried and ground to 0.- 0.15 mn 
were applied as reducing agents; the samples were pressed and briquetted 
into pieces of 35 mm in diameter and each containing 50 g of chrome and suf- 
ficient reducing agents. For the coke treatment a 5% aqueous solution of 
chrome anhydride ( 4 ml for 100 g chrome oxide) and for the charcoal treat- 
ment an aqueous solution of molasses (20 ml for 100 ¢ chrome oxide) were ap» 
plied as binding agents. The test equipment contained an apparatus simulat- 
ing a TBB(TVV) type vacuum pot kiln, a UNWU4M-1 (fsNIIChM-1) type tungsten. 
molybdenum thermocouple, BH-2 or BH~1 and GH-3 type (VN-2, VN-1 anda BN~3) 
vacuum pumps, a BT-2 (vT-2) type vacuum gauge. The kinetics of the process 
were tested by the amount of gas separated during the reaction. An inverse 
relation between the C content and the oxygen content of the produced metal 
was established. During the one-stage reaction a metal with a low carbon 
content (0:02 - 0.03%) was produced. In the initial stage the reduction of 
chrome oxide developed rapidly, while carbides formed which were decarbon- ros 
ized due to the interaction with chrome oxide. ‘the decarbonization of 
chrome carbides (mainly of Cr23C¢) and of the C solutions in chrome was the 
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most important feature of the entire process. The effect of temperature. the 
quality of reducing agents, the fineness of the particles of chrome oxides 
and the rate of vacuum as the main parameters of the process were also in- 
vestigated. Upon comparing the test results, the priority of the technolog-. 
ical process with two stages could be ascertained, where in the first reduc- 
tion stage no vacuum is applied, whereas in the second (after repeated grind . 
ing to 0 - 0.15 mm) and briquetting (without binding agents) the product is 
treated in vacuum. When reducing chrome oxide by carbon at 1,300 ~- 1.400°C 
temperature and atmospheric pressure with a charge of such a composition 
that the decarbonization of the metal inavacuum can be obtained, a product 
containing 5.2 - 6.8% C and 7.0 - 8.2% oxygen, mainly Cr7C3 and a surplus of 
chrome oxide will be produced. The process takes two hours at 1,300°C and 
1.5 hours at 1,400°C, inclusively 1 hour of heating up to the required tem- 
perature. Repeated grinding and briquetting before the vacuum treatment 
promotes the diffusion of the reagents. The metal produced has a low C con-. 
tent and a still lower residual amount of oxygen (about 0.5%). There are 

11 figures and 11 references: 9 Soviet and 2 English. 

ASSOCIATION: TsNIIChM 
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"An Investigation of the Mobility of Carbon Atoms {n Steel and Alloys with the 
Use of the Isotope C+"," with Gruzin, P. Le, Dr. Phys. and Math. Sci.; Babikova 
Ye. F,; Borisov, Ye. V.; Zemskiy, S. V.; Peregudov, N. P.; Polikarpov, Yu. A an 
Fedorov, G. B., C nd. Tech, Sei.; Shumilov, M. A., Cand. Tech. Sel., page 327. 


In book Problems of Physical Mot 
(Ste: Shornik trudov, ¥. 5) allurgy, Moscow, Metallurgizdat, 1958, 603p. 


The articles in the book present results 
Phys of investigations conducted 
ea pred Para - ioal Metallurgy, a part of the Cent. So1. Res. ras of 
with phase crenetas nopeae, =m ieee The investigntions vere oancerned 
diffusion processes (eee tenet 2 8 and softening procesaes, 
otber questions, aid of radioactive isotopes), and certain 
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AUTHORS : Karsanov, GeVo, Tirkinge Ashe, and Odoyevskiy, L.S. 


TITLE: Problems associated with the vacuum metallurgy of 
chromium 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova- 
niye po zharoprochnym splavam, Ve 7, 1961, 276 - 279 


TEXT: For the study of the basic principles and parameters of the 
process, the authors reduced chromic oxides with carbon in vacuum, 
using commercixlly pure chromic oxide. The latter was quenched 

from 800 - 900°C, sieved through a sieve of definite size, and the 
remainder was reground. Coke and wood charcoal, dried and ground to 
100 mesh, were used as reducing apents. The required proportions of 
the charge materials were thoroughly mixed and briquetted in a 5- 
ton press into cylindrical briquettes of 35 mm diameter» A5 % 
aqueous solution of chromic anhydride (4 m1/100 g of chromic oxide) 
was used as the binding material for reduction with_coke, and an 
aqueous solution of molasses (spec. grave 1042 g/cm? ) for reduction 
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with wood charcoal (20 m1/100 g chromic oxide). The briquettes for 
testing, containing 50 & Of chromic oxide and the required weight 
of reducing agent, were placed into alumina crucibles and charged 
into an appropriate furnace. The kinetics of reduction were studied 
from the volume of gas evolved which was passed through a counter. 
The study of the influence of temperatures, weight of reducing 
agent, fineness of the chromic oxide and degree of vacuum on the 
kinetics of reduction of chromic oxide with carbon in vacuum has 
shown that the rate of reactions in the final stage of the process 
is limited by the rate of diffusion of the reagents. The ‘zinetic 
curves of the diffusion period are parabolic in nature. Tie investi- 
gation showed the considerable advantages of the two-stage process, 
in which the first reduction stage is carried out without vacuun, 
and the product obtained after the second grinding operation and 
briquetting is further reduced in a vacuum furnace. There are 2 fi- 
gures and 14 references: 9 Soviet~bloc and 5 non-Soviet-bloc. The 
references to the English-language publications read as follows: W. 
Jo Kroll and W.W. Schlechten, Trans. Electrochem. Soc., 93, 1948; 
US Pat. 2,853,645, May 6th, 1958; US Pat. 2,850,378, September 2nd, 
1958. 
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Translation from: 


Metallurgiya, 1959, Ne 2, p 248 (USSR) 


Relerativnyy zthurnal. 
AUTHORS; Gruzin, Pp. L., Babisove, yy. F., Borisov, Ye. v., 
Peregudov, MN. P., Polikarpov 


Zemebiy, 8. v. 
. Yu. A., Tirkina, AH +. Fedorov, G. B,, 
Shumilov, M, A, 


TITLE: 


PERIODICAL: Sb. tr. In-t metatlaved. 1 fiz. metailov Teentr, n.-|, in-ta chernoy 
: metallurgii. 1958, vor's, PP 327-365 


ABSTRACT; The authors examine methods for investi 
trolytic transfer, and distributy 
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GRUZIN, P.L.,doktor fiz.-mat.nauk; BABIKOVA, Yu.F.; BORISOV, Ye.V¥; ZEMSKIY, S.V.; 
PEREGUDOV, N.P.; POLIKARPOV, Yu.A.; TIRKINA, A.N.; FEDOROV, G.B.,kand, 


tekhn.nauk; SHUMILOV, M.A.,kand.tekhn.nauk 


Studying the migration of carbon atoms in steels and alloys by means 
of the isotope C14, Probl. metalloved. i fiz. met. no.5:327-365 '58, 


(Steel--Metallography) (Carbon--Isotopes) (MIRA 11:4) 
(Diffusion) 
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IOFFE, B.M.; TIRKINA, T.N.; YAKUSHEVA, T.S, 
: Effect of roantgen irradiation of the brain on glycemia and on gly= 
cosuria in experimental diabetes. Veat.rent.i rad. no.l:42-49 Ja-P 
55. (MERA 8:5) 


1. Iz otdela patofiziologii (zav. prof, S.M.Leytes) Vsescyuznogo 
instituta eksperimental'noy endokrinologit (dir.prof.Ye.A.Vasyukova). 
(DIABETES MELLITUS, experimental, 
eff. of x-irradiation of brain on blood & urine eugar) 
(BRAIN, effect of radiations on, 
X-ray, blood & urine sugar in exper. diabetes) 
(ROENTGEN RAYS, effecta, 
on brain, blood & urine sugar variations in exper. 
diabetes). 
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Collective Farms, Varias, Banat region (for Tirlea), 
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Source: Timisoara, Timisoara Medicala, No 2, Jul-Dec 60 pp 1-11 
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Co-authors: 
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Function tests in rheumatic fever. Cesk. pediat. 20 no,li: 
964-966 N 165. 


1, I. decska klinika Cluj (Rumunsko) (prednosta prof. dr. 
J, Tirlea). 
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Bucharest, Revista da Peotehnie si Medicina Vetorinara, Vol 16, No. 6 
i ? evinare ; - 6, 
June 1966; Pp i4.20 


Abstract: Schematic PrOzram for rotating &enerations of Chickens and hers 
through poultry farm in 63 Weeks, or 44] days, including a 28 day interval 
to clean and Yrepaiz the facilities; and 413 of actual care of poultry with 
3 cycles o£ Chickens drousht throush during that time. Technica details 
are given on Optinal sequence of various breeds and number of birds, with 
examples as seen om Some Rumanian fams. 3 diagrams, 
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Lindrical piczoecrystals (barium titanate), perfectly insulated (thermally, 
acoustically, mechanically), each disg having a surface of 1 m%, 2060 discs 
in each group (a piezo-crystal of 5 m° may generate vravitational waves of 
10°+° erg/sec.) If these groups are forced to oscillate simultaneously 
(period coincidence) a purely gravitational connection igs tormed. Men- 
tioned further are the hypotheses of D. Ivanenko, A. Sokolov, and Ae x 
Droski, maintaining that there are graviton-quanta of the gravitational \ 
field, capable of transforming into electrons—- positrons or photons and 
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vice-versa, the demonstration by A.S. Kompaneyets indicating that discus~ 
Sion on application of gravitational waves is still premature, and the xX 
‘ supposition of D. Ivanenko that the phenomenon of screening the gravity 
forces will be studied best by means of gravimetric devices installed on 
artificial satellites. he possible developments after magnetic fields 

~- a million times more powerful than the present-~ are realized in the 
laboratory, are briefly mentioned. There are 3 figures, 
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Studying the precision of the Vening-Mainesz formula for de- 

termining the deflection of vertical lines. Geod. 1 kart, 

no.11:23-29 W '58. (MIRA 11:12) 
(Plumh-line deflections) 
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Tiron, i, I. (Roumania) SOV/6~-58-11-4/15 
em ee 

Check of The Accuracy of the Formula by Vening-‘Meynes for 

the Determination of Deviations of Plumb Lines 

(Issledovaniye tochnosti formuly Veninga-Meynesa dlva 

opredeleniya ukloneniy otvesnykh liniy) 


PERIODICAL: Geodeziya i kartografiya, 1958, Nr 11, pp 23-29 (USSR) 


ABSTRACT: 1928 Yening-Meynes showed for the first time that the 
deviations of the plumb lines on the surface of the geoid 
can be determined from gravimetrical data. He differentiated 
Stokes' (Stoks) relation, and obtained formula (1). M, S, 
Molodenskiy suggested to use data from astronomical survey- 
ing and from gravimetrical measurements for the detormina-. 
tion of gravimetrical deviations. He further showed that ' 
Stokes' formula does not offer means for an exact investi- 
gation of the geoid shape. He proposed to investigate the 
shape of the physical surface of the earth instead of that of 
the geoid. The calculations of the deviations of the plumb 
line according to the method by Molodenskiy on a model were 
carried out by V. F. Yeremeyev. The calculated values fully 
agree with the experimental data. This paper includes a study 
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Check of the Aécuracy of the Formula by 307/6-58-11-4/75 
Vening-Meynes for the Determination of Deviations of Plumb Lines 


of the accurnacy:of the Vening-Meynes formula on a model, which 
represents actual conditions encountered in mountainous, hilly, 
and level terrain. The considerations advanced in this paper 
permit to make the following statements: 1) The data obtained 
by the Vening-Meynes formuln rather give the deviations of the 
plumb line on the physical surface of the earth and as a rule 
do not represent the deviation of the plumb line on the geoid. 
2) The errors in the determination of the deviations of the 
plumb line on the physical surface of the earth depend upon 
the gradient « of the element of the physical surface. Results 
obtained by V. F. Yeremeyev (Ref 3) show that the deviations 
of plumb lines calculated according to M. Se Molodenskiy's 
formula almost coincide with the exact values. The differences 
obtained here are therefore due to the calculations made 
according to Molodenskiy's formula and those according to 
Vening-Meyhes' formula. Consequently, when calculating plumb 
lines in mountainous regions, Molodenskiy's formula is to be 
employed. There are 4 figures, 2 tables, and 3 Soviet 
references» 
Card 2/2. 
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4/037/62/000/005-6/047/049 
E140/E520 


AUTHORS: 

TITLE: 
in a gas discharge 
wv 

PERIODICAL: 
720-722 


TEXT: A gas-discharge tube in.a 


Buréek, J. and Tirpak, A. 
poe a 


ao 


3 em Directional coupler using cyclotron resonance 
Ceskoslovensky casopis pro fysiku, no.5-6, 1962, 


magnetic field parallel 


to the wide side of a rectangular waveguide gives a directional 
effect of the order of 15 - 30 dB. The effect may be utilised 


for control and modulation purposes, 


There are 3 figures, 


wv 


ASSOCIATIONS: Katedra fyziky Vyzoke j $koly dopravne j, Zilina 


(Physics Department of 
Zilina) (Duréek) 


the High School of Transport, 


Katedra exper, fyziky Prirodovedecke j fakulty 
Univerzity Komenského, ‘Bratislava 

(Department of Experimental Physics, Faculty of 
Natural Sciences, Komensky University, Bratislava) 


(Tirpak) 
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DURCEX, J.3 TIRPAK, A. 


Directional coupler in 3 cm band using the cyclotron resonance 
in gaseous discharge. Cs cas fys 12 no.5/6:720-722 '62, 


1. Katedra fyziky, Vysoka skola dopravna, Zilina (for Durcek). 
2. Katedra experimentalni fyziky, Prirodovedecka fakulta 
University Komenskeho, Bratislava (for Tirpak). 
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_ 2/045/63/000/001/005/003. 


E024/E309 atk 
AUTHORS: Lannerte Milos, Sranko , Silvester, Surka, Stefan 
. . and Tirpak, Andre j 
TITLE: _ Measurement of relaxation times by the spin-echo . 
“method 


PERIODICAL: Matematicko~fyzikainy Casopis, no. 1, 1963, 380 - 95 


TEXT: ’ A’short theoretical analysis of the spin-echo effect 
is given and a nuclear spin-echo Spectrometer developed py the 
authors is described. This spectrometer, adapted for the Hahn (A) 
and Carr-Purcell (B) methods in the frequency range of 13 to 

17 Mc/s, enables tha measurement of longitudinal ,(T,) and trans- 


verse | CP. ) relaxation times in the range 5 x 10° to 107" sec 
“with an a¢curacy of less than 10%.. A detailed description of the 
apparatus is given (Fig. 4.). The square pulse generator supplies 


pairs of pulses for method A (E.L. Hahn - Phys. Rev. 60, 1950, 

500) or a series of pulses for mathod B (Carr, Purcell, Phys. : 
Rev. 94, 1954, 650). The width of the pulses varies Batwecn . 
10 ps and 0.01 sec. The time between pulsos can ve adjusted 


~~ between” ef ws arid” oe ty ‘sec, “and the time betweén series of pulse s is 
> Card Eee 
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Measurement of s+. £024 /E509 
‘adjustable from O.L PS to approximately 90 sec. The amplLituce of 
the pulses is 10 vy. The triggered uF generator can be tuned 
petween 13 and ‘17 Mc/s. The maxinun volume of gannies which can 
be inserted into the instrument tg 0.0 C.-C The UF receiver has a 
ty of about 1 uv for a gignal- 
moan 


/3 and a aensitivi 
eld is obtained fro 


pandwieth cof 0.5 Me 
to-noise ratio of unity. The magnetic £1 
electromagnet with pole pieces 10 cm in diameter and. about 53 cm 
a fields vary between 3050 and 3990 gauss. The 
To verify the performance 


apart. The require 
current is ootained from NifFe batteries. 
of the instrument, the longitudinal (Ty ) and transvers” (T, 
yelaxation times of aqueous solutions be cuso), anc 0 K,Cr (SCX) ¢ 
tion. The measurenents 


‘grere measured as the concentra 
on Cuso, are in gooa t with those 
(Ann. Pliys., -20, 19575 322). The variation in the relaxation 
time in tie K,, cr (SCN) ¢ aqueous solution is due to nydration. The 
measurements vere carried out at 18 °c. Relaxation times vetwean. 

x 10° ~ and 10" sec could be measured with an error less than LO 


functions of 
obtained by pfeifer | e 


agreemen 
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Improving our work on railroads. p. 218, 
ZELEZNICE, Prague, Vol. 4, no. 8, Aug. 1954, 


SO: Monthly List of East European Accessions (EEAL), LC, Vol N 
June 1956, Uncl. ' ), Le, Vol. 5, No. 6 
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TIRPAK, L. 


Soviet locomotive engineers for heavy tonnages as our example. p. 285. 
ZELEZNICE, Prague, Vol. 4, no. 11, Nov. 1954, 


. 


SO: Monthly List of East European Accessions, (EFAL), LC, Vol. 5, No. 6, 
June 1956, Uncl, 
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Experimental drive with a record load, p. 321, ZELEZNICE (Ministerstvo 
dopravy) Praha, Vol. h, No. 12, Dec. 195) 


SOURCE: East European Accessions List (FEAL) Library of Congress, 
Vol. 4, No. 12, December 1956 
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AUTHOR: Dirskiy, GA. (Moscow) 
TITTLE : On, Non-stationary Heat Transmission Through a System of 
Discs Rotating in a Viscous Liquid (U nestatsionarnoy 
reploperedache cherez sistemu diskov, yrashichayushehi 
y vyazkoy ghidkosti) 
PERIODICAL: Tavestiys Akademii nauk SSSR, Otdeleniye sekhniche ski kh 
nauk, 1958, PP 406 ~ 107? (USSR) 

paper is concerned with the generalisation of 


aiseussed bY the in Ref 1, The case 
coaxial discs 


kheya 


author 


ABSTRACT: The present 
Rach of the & 


the prob.em 


of n discs is considered. 

has a finite thickness ds and infinite radius, The 

dises are placed in 3 viscous Liquids the distaees a sae 

them are by, k = Lij.ees m-t) . On the left, the dis 
OA ata aistance 


infinite plane 
the righ 
last dise on that side 


system is bounded by a2 
ny from the iast dise and on t by an infinite 


from the 


piane 0,8 whose distance 
Ls hy (se¢ figure). Tn a special case the planes OA 
A 
or one of them, may move off 69 infinity. The 
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on Non-stationary Heat Transmission Through 4 System of Discs 
Rotating in a Viscous Liquid 
following problem is considered. Suppose at fe O 
of the discs pegins to rotate with an angular velocity 
w, (b) (i = 1, seen B Tt is required to find the motion 


of the Liquid between the dises and the bemperature 

distribution in the system if the planes OA and 045 are 

wnaintained at a temperature which is 4 function of the 

distance from the centre and of time, 89 that T = gq (e. 8) 

on OA and T = @,(r,t) on O48 - In a special case. 

and O-B are at infinity, the above relations 
zi 


will be the poundary conditions at infinity. Tt is assumed 
that at t= 0 the temperature of all the disss and the 

Liquid is the same. Is is assumed alse that the density £ 
and. the viscosity of the liquid are constant. In that 


ease, the dynamic probiem Can pe solved independently of 
the discs have an infinite 


the thermal problem. Since nj 
follows that the flow of the Liquid in any given 
he discs cannot have any effect on the flow 


each 


when potn OA 


radius i t 
Card 2/5 gap between t 
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On Non-stationary Heat Transmission Through a System of Discs 


Rotating in a Viscous Liquid 
in any other gap and will be fully determined by the 
angular velocities ef the two dises which bound the 
particuiar gap (Ref 1). When the dynamical problem is 
solved, the thermal problem reduces to a solution of the 
energy equation (2) and the thermal conductivity ~ hq (4). 
The former is solved tor the gaps between the dis¢es and the 
latter for the discs thamselves, In these equations, Ty 
ig the temperature of the liquid in the k-th gap. Cy 
js the specific heab at constant volume, A,», is the 
coefficient of thermal conductivity yf the Liquid, A is 
the thermal. equivalent of mechanical energy, b. is the 
temperature of the j-th discs, Xa is the coefficient of 
y aus the radial 


thermal conductivity of the discs, 
in the figure, 


distance, % ig the axial so-ordinate as shown 
4 is the time and the yeiocity cemponents y.: Vapi 
‘ ie? , 
and Ve are determined from Formulas (5) in Ref Les 
“a 


AP 
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On Non-stationary Heat Transmission Through a System of Discs 


Rotating in a Viscous Liquid 


Bq (2) can be solved in the form given by Eq (4), in which 
p is an integer, t, is a constant with the dimensions 
a; should be determined from 


of time and the functions 
solved in tne form (5) 


Eqs (15) in Ref 1. Eq (3)459 be 
in which the functions 34 (4 = Ly2yers 03 l= ee ets) 
satisfy Hiqs (6). Solutions given by Eqs (4) and (5) must 
satisfy the conditions given by Eqs (7) and, in addition 
to these, the boundary conditions (8) must also be gatis- 
fied where any) and dof) are given functions of 


time, It is ciear from this that the integer p in (4) 
is given by the highest power of xr in the boundary 
conditions (8). Rach of. the functions 


kK); 

0S =O, 1, ove P 5 k= Od 5ee5t) 
a parabolic equation (Ref 1) and hence it is determined from 
this equation and the initial conditions to within bwo 
arbitrary constants. Thus, the solution (4) contains 


is a solution of 


, card 4/5 
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On Non-stationary Heat Transmission Through a System of Discs 
Rotating in a Viscous Liquid 


2(n + 1)(p + 1) constants, Similarly, solution (5) 
contains 2n (p + 1) arbitrary constants after the initlal 
conditions have been satisfied. The solution (4)~(5) 
contains 2(p+1)(2n+#1) arbitrary constants, Since 
conditions (7) must be satisfied for any value of r, it 
follows from the form of (4)-(5) that conditions (7) 
Bive 4n(p+l) relations for the functions 


oS) and oS} which, together with the 2(p+1) conditions 


which result from (8) give just the 2(p+1)(2n+1) relations 
to determine the 2¢p+1) (ened) arbitrary constants, It 
follows that, generally speaking, the problem is soluble, 
There are 1 figure and 1 Soviet reference, 


SUBMITTED : April 24, 1958 
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AUTHOR: Tirski Moscow) SOV/40-22-4-22/26 
TITLE: ‘On & Rigorous Solution of the Energy Equatton in the Speeial 


“Case of Motion of a Visoous Incompressible Liquid (0b odnom 


toohnom reshenii uravneniya energii v chastnom sluchaye 
dvizheniya vyazkoy neszhimayemoy zhidkosti) 


PERIODICAL: Prikladnaya matematika i mekhanika,1958, Vol 22, Nr 4, 
pp 555 - 560 (USSR) 


ABSTRACT: With the aid of the elliptic functions given by Welerstrass 
the author calculates a rigorous solution of the energy 
equation for a viscous incompressible liquid. He considers 

‘the special case of a plane stationary flow between two noa- 
parallel plane watts, whereby the Prandtl wuunber is put 
equal to 1. If in the obtained solution one passes from the 
elliptic functions of Weterstrass to the Jacobi functions 
given in tabulated form, then the solution can also be re- 
presented in the form of diggrams and tables. 
Starting from the Navier-Stokes equations the author cal- 
culates st first a solution for the temperature profile of 
the flow and discusses it for several special cases. It can 
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“Qn a Rigorous Solution of the Energy Equation in SOV/40-22-4-22/26 
, the Special Case of Motion of a Viscous Incompressible Liquid 


be taken from the solution that the temperature profile for 
a syometrio distribution of the velocities is pyumetric too. 
Conversely there corresponds to an unsymmetric velocity 
distribution an unsymmetrical temperature profile. In all 
the special cases investigated in the paper the temperature 
profile is directed opposite to the velocity distribution. 


If the Prandtl number is not equal to 1, then the initial 

, equations cannot’ be integrated. However, it is possible to 
obtain also a rigorous solution for one special case with 
the aid of the Weierstrass functions. This solution is only 
indicated but not discussed. 
There are 10 figures, and 5 references, 1 of which is Soviet, 
1 German, and 3 are English. 


SUBMITTED: September 4, 1956 
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AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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Tirskly, G. A. 20-119-2-8/60 


Unsteady Flow With Heat Transfer in a Viscous 
Incompressible Liquid Between Tyo Rotating Disks With 
a Liquid Injection (Nestatsionarnoye techeniye s 
teploperedachey v vyazkoy neszhimayemoy zhidkosti 
mezhdu dvumya vrashchayushchimisya diskami pri 
nalichii vduva) 


Dok'ady Akademii Nauk SSSR, 1958, Vol 119, Nr 2, 
pp 226-228 (USSR) 


The flow investigated here is supposed to form out of the 
state of rest between two infinite disks at a distance h. 
The one of the two disks revolves with the time dependent 
angular velocity W o(*) and the other with the angular 


velocity q) ,{t). From the first disk a steady injection 


with the time dependent velocity v(t) occurs and from 


the second disk with the velocity v,(t). The boundary 
conditions of wetting and the injection-“present, as well 
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Unsteady Flow With Heat Transfer in a Viscous 20-119-2-8/60 
Incompressible Liquid Between two Rotating Disks With 
a Liquid Injection 


as the initial conditions determined by the absence of 

an initial velocity are put down. Then the solution 

of the Navier-Stokes equation (Nav 'ye-Stoks ) is put 

down for the axially symmetric case in the absence of 
mass forces. The functions F, G and H occuring in this 
solution must satisfy a given system of nonlinear partial 
differential equations. Also the limit conditions belonging 
to this system as well as its initial conditions are put 
down. Although the considerations discussed hold for 
infinite disks the results obtained can be used also 

for disks with a finite radius R when this radius is 
great compared to the distance h. Expressions are put 
down for the resistance moments My and M, of the disks 


with the radius R. The problem of the heat transfer in 

a viscous incompressible liquid can as is known, be 
solved when the solution of the dynamic problem is known. 
The author shows that: the unsteady energy equation put 


Card 2/3 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810013-0" 


"APPROVED FOR RELEASE: 07/1 /2001 


AER A NS AITO TEN eR DTT 


begows 
Shear 


Unsteady Flow With Heat Transfer in a Viscous 20-119-2-8/60 
. Incompressible Liquid Between two Rotating Disks With 
a Liquid Injection : 


PRESENTED : 


SUBMITTED: 


AVAILABLE: 


Card 3/3 


down in a oylindrio coordinate system has an exact 

Solution in the case of axial symmetry; this solution G 
is put down here, Finally the author shortly discusses 

the following boundary value problems: a) The cage with 

radially changing temporaturo, b) The case with radially 

changing thermal flow. After the solution of the thermal 

problem the local Nusselt (Nussel't) numbers N, and N, 


can be determined by means of the given formulae. 


October 22, 1957, by L. I. Sedov, Member, Academy of 
Sciences USSR 


October 1, 1957 


Library of Congress 
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AUTHORS: Tirskiy, G. A,,-Trenogix, VA, (iloscow) 


TITIE: The Determination of the Temperature Field of a Gas Turbine 
Cooling Vane (Opredeleniye temperaturnogo pelya okhlazhdayen- 
oy lopatki gazovoy tumbiny) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeieniye tekhnicheskikh 
nauk, Energetsika i avtomatika, 1959, Nr 2, pp 45-48 (USSR) 


ABSTRACT: The problem of finding the temperature field of a thin 
body in the stream of hot gas, i.e. of a thin disc of a gas 
turbine, can be sclved from one of the expressions (1,1) and 
(1.2), where x ~ coordinate along the shaft, T(x) - ten- 
perature (unknown), S(x)A(x) ~- cross-section of the shaft, 
p(x) and kh ~ perimeter and length of the shaft, a(x) ~ 


coefficient of heat transfer from gas to the shaft, DAs) ~ 


temperature of friction, When a cooling system is applied 
in the channels, the ig (1.1) takes the form of Eq C1597 
where p, (x) .. total perimeter of channels, T, (x) ~ 2ool- 


ing temperature, oa,(x, T and T, (x)) - coefficient of heat 
ei Ue "| 


transfer which, in the case of free convection depends on the 
difference of temperatures T - T, (x) . The latter relation~- 


Card 1/6 ship determines the flew inside the channels, It is expressed 
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